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FIBRE OPTIC PATCH PANEL 

This invention relates to fibre optic management systems or distribution centres and in 
particular to patch panels for use in such systems and centres. 

Fibre optic management systems or distribution centres are used for the organisation of 
optical cables and connectors. Such management systems can take the form of a cabinet 
situated on the street or within a building and are used for separating and organising the 
optical fibres and cables entering the building. A fibre optic management system can also 
take the form of equipment racks in a central exchange, such as a central telephone 
exchange, or sub-racks at customer premises. In such management systems fibre connectors 
are supported on a fixed panel known as a patch panel. Patch panels are used for securing 
and retaining the connectors of fibres and cables and the connectors are generally arranged 
on the patch panel in rows and columns. Access to individual connectors on a patch panel 
after initial installation is often required to allow changes such as reassignment to be made 
to those connectors. At headend or exchange environments in particular reconfigurations, 
testing and expansion are regularly required so easy access to individual connectors is 
essential. Access to individual connectors can, however, be impeded due to general lack of 
space and the fibres and cables running to adjacent connectors. 

At present there is a great need to increase the connector capacity in cabinets and racks. 
Increasing the number of connectors in any given space, however, causes accessibility 
problems. There is, therefore, a need for an orderly fibre distribution centre or management 
system which provides easy access to individual connectors but which allows the connectors 


WO 99/42881 PCT/GB99/003I8 

-2- 

to be retained in close proximity to each other in an orderly manner. In addition the ease of 
access needs to be effected without deleterious effect on any adjacent connectors, fibres or 
cables. 

According to the present invention there is provided a patch panel for supporting a plurality 
of fibre optic connectors, in which patch panel the connectors are movable from a first 
position in which the connectors are compactly stored to a second more open position in 
which access to the connectors is facilitated. 

One way in which movement from the first to the second position may be effected is by 
movement of the entire patch panel. The patch panel may, for example, be mountable so as 
to be movable from the first to the second position. The patch panel may as an example be 
pivotally or more preferably slidably mountable. 

Alternatively or additionally the patch panel allows for individual movement of connectors 
or movement of selected groups of connectors. In other words individual connectors or 
groups of connectors may be movable with respect to at least part of the patch panel on 
which they are supported. 

The patch panel of the present invention preferably consists of a main body or frame and at 
least one support member. The support member is the part of the patch panel in which the 
connectors are mounted. Preferably each support member is used to support a plurality of 
connectors and each patch panel has a plurality of support members so that an array of 
connectors can be mounted in the patch panel. Each support member of the patch panel may 
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be independently movably mounted within the main body so as to allow movement from the 
first to the second position. Each support member may, for example, be pivotally mounted 
on the main body so as to be able to swing out away from a first position in which it is 
compactly arranged within the patch panel to an open position in which there is easy access 
to all of the connectors mounted on that support member. Alternatively each support 
member is slidingly mounted in the main body to allow, translation^ movement of the 
support member and all of the connectors mounted thereon from the first to the second 
position. 

The connectors may be mounted in groups of varying number within the support member. 
They are, however, preferably individually mounted therein. When the support member is 
movable with respect to the main body the connectors may be statically mounted with 
respect to the support member. The connectors may, however, be movably mounted with 
respect to the support member whether or not it itself is movable. Groups of connectors may 
be so mounted or individual connectors may be independently movably mounted. In one 
embodiment of the present invention each individual connector is independently movably 
mounted with respect to the support member. The means by which the connectors are 
movably mounted can take any appropriate form and the connector may be capable of 
pivotal, translational or other movement with respect to the support member and other 
connectors. The connectors are preferably slidably mounted within the support member, for 
example the connectors could be retained in a mount slidable within a groove provided on 
the support member. Each connector preferably has its own individual mount so slidably 
mounted. In cases where movement between the two positions is effected only by sliding 
individual connectors within a static support member it may be necessary for the support 
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member to be of a size sufficient to accommodate all of the connectors mounted thereon and 
allow them to slide from a first compact position to a second accessible position. In such a 
case the support member, rather than being filled to capacity with connectors, should 
preferably be provided with a space into which individual connectors or groups of 
connectors may be moved. 

The means by which the connectors are retained and secured within the patch panel, for 
example within individual mounts, may take any suitable form such as those means 
conventionally used in the art. 

It is preferred that movement of the connectors from the first to the second position can be 
effected by hand without the need for additional or specialised tooling. 

The patch panel may be provided with means for locking the connectors in either or both the 
first or second position. Locking of the connectors in place is desirable as it provides them 
with resistance to shock and/or vibration during use. It is preferred that the means for 
locking and unlocking the connectors is such that locking can be effected by hand without 
the need for additional or specialised tooling. Means by which the connectors may be 
locked into position include projections or indentations provided on the patch panel so as to 
be able lockingly to engage with a connector mounted therein. 

The tubing or cabling on either side of the connector must be long enough to allow the 
connector to be moved from the first to the second position, i.e. it must be sufficient to allow 
movement of the connectors without causing loss of transmission or transmission damage 
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during the movement. There should also be sufficient room within the patch panel to allow 
for any such slack, fibre or cable to be stored. 

The present invention also provides a fibre optic management system, such as a cabinet or 
rack, incorporating a patch panel of the present invention as hereinbefore described. 

The present invention is advantageous as it solves the problem of reduced accessibility 
which occurs when the number of connectors in any given space is maximised. It does so by 
enabling the connectors on a patch panel to be moved. This allows the connectors to be 
arranged in a more compact manner thereby increasing capacity while at the same time 
ensuring that each connector may be conveniently accessed, for example, by moving 
adjacent connectors out of the way or by moving the connector away from another 
obstruction. 

For a better understanding of the present invention, and to show how the same may be put 
into effect, reference will now be made, for the purposes of illustration only, to the 
accompanying drawings in which: 

Figure 1 is a perspective view of a conventional patch panel already known in the art; 

Figure 2 is a perspective view of a first embodiment of a patch panel according to the 
invention in a first position; and 

Figure 3 is a perspective view of the first embodiment in a second position; 

Figure 4 is a perspective frontal view of a second embodiment of the present 
invention shown in use in a fibre optic management box in a first compact position; 

Figure 5 is a perspective rear view of the second embodiment shown in Figure 4; 
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Figure 6 is a perspective frontal view of the second embodiment shown in a second 
open position; 

Figure 7 is a perspective rear view of the second embodiment shown in Figure 6; 
Figure 8 is a schematic and enlarged view of a detail of the second embodiment; 
Figure 9 is a perspective view of a third embodiment of the present invention; 
Figure 10 is a plan view of an enlarged detail of one embodiment of means for 
retaining a connector in position on a patch panel according to the present invention; 

Figure 1 1 is a plan view and an enlarged detail of a second embodiment of retainer 

means; 

Figure 12 is a plan view and an enlarged detail of a third embodiment of retainer 

means; 

Figure 13 is a perspective view of a fourth embodiment of a patch panel according to 
the invention in a first position; 

Figure 14 is a perspective view of the fourth embodiment in a second position; 

Figure 15 is the view of Figure 14 with some connectors removed for clarity; 

Figure 16 is a perspective view of the fourth embodiment in a third position with 
further connectors removed; and 

Figure 17 is the view of Figure 16 with all connectors removed for clarity. 

Figure 1 shows a conventional patch panel of the type used in a cabinet for separating and 
organising optical fibres to be connected end to end, for example prior to entering or within 
a building. The patch panel 1 takes the form of a corrugated support holding an array of 
connectors 2. Each of the connectors 2 is mounted within a separate opening in the patch 
panel. The patch panel 1 holds the connectors 2 forming the connections between one group 
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of fibre optic pigtails 3 extending out of the cabinet (not shown) and another group of 
pigtails 4 which extend onto hinged splice trays (not shown). Although the patch panel 
shown in Figure 1 allows for a relatively compact arrangement of the connectors 2 it is 
necessary to space them by a certain distance from one another in order to ensure that 
individual connectors particularly those at the bottom of the columns or rows, can be 
accessed for changes to be made after initial installation. Even with such spacing access is 
minimal. 

The patch panel shown in Figure 2 is a first embodiment of the present invention and is 
formed from a main body 5 from which a series of racks or support members 6 extend in 
stepped relation to one another. Each support member 6 takes the form of a frame, which is 
substantially rectangular in shape and frames a substantially rectangular aperture 7. Within 
each aperture 7 a series of connectors 8 are mounted. This is in contrast to the conventional 
patch panel 1 of Figure 1 in which the connectors 2 are mounted in individual openings. 
Here instead of individual openings the connectors are mounted in rows in one large 
aperture 7. Each connector 8 is held within the aperture 7 by means of its own individual 
mount 9 which includes resilient clip arms (not shown) which retain the mount to the 
aperture but allow it to slide along the aperture 7 of the frame of the support member 6. In 
Figure 2 the connectors 8 are at rest and stored beside each other at one end of the aperture 
7. The support member 6 is not filled to capacity with connectors. Instead a space is left to 
allow the connectors to be individually and independently slid from their stored position to 
spaced apart position such as that shown in Figure 3 in which better access and more space 
for handling is provided. The connectors 8 can be held in the spaced apart position shown in 
Figure 3. The cabling 1 1 on either side of the connector 8 must be long enough to allow the 
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cabling 1 1 to move a certain distance when the connector 8 is slid from its stored or rest 
position as shown in Figure 2 to any spaced apart position such as that shown in Figure 3. 
When the connector 8 is moved to and from its rest position there should be room for the 
cabling, if necessary, to bend a little. 

Tests on the embodiment shown in Figures 2 and 3 for insertion loss before, after and during 
manipulation of the connectors from the rest to the open position have been carried out and 
it was found that there was no substantial change in signal during that movement. 

The patch panel shown in Figures 2 and 3 provides accessibility to connectors during re- 
entry to the patch panel when used in a fibre optic network. During such re-entry it is much 
easier to gain access to the connectors because the connectors can be slid to the top of the 
patch panel and thereby more space for handling is created. The patch panel is also 
advantageous as it allows the connectors to be held in place both in the rest and open 
position. It is desirable for the connectors to be held in place during use to resist shock 
and/or vibration during their lifetimes use. The retention means of the present embodiment 
is designed so that positioning and release can take place by hand without a need for 
additional tooling. Similarly movement of the connectors may also be carried out by hand. 

In Figures 4 to 8 there is shown a second embodiment of the present invention, which is a 
high density connector patch panel 12 mounted within a fibre optic management box 13. 
The connectors 14 are arranged in rows and columns within the patch panel 12. The patch 
panel 12 is slidably mounted within a pair of guide members 15 having a substantially U- 
shaped groove or channel for receiving the patch panel 12 and in which it can move up or 


WO 99/42881 PCT/GB99/00318 

-9- 

down. Above the patch panel 12 and in this case attached thereto are a pair of hingedly 
mounted front and rear protective covers 16 and 17 to protect the front and rear cabling 
connected by the connectors 14 respectively. The protective covers 16 and 17 may be lifted 
to provide access to the connectors 14. In addition the front protective cover 16 can be 
lockingly engaged by a frontal retention plate, which in this case takes the form of three 
upstanding pillar-like members 18a, b, c which may be hingedly mounted. The patch panel 
12 is shown in Figures 4 and 5 in a closed position. In Figures 6 and 7 the patch panel 12 is 
shown in an open position after it has been slid upwards in the direction of the arrow 
through the guide members 15. In the open position connector access is optimised. If 
required the patch panel 12 could be adapted to allow for individual connectors or groups of 
connectors to be slidably movable with the patch panel 12 to increase accessibility further. 

Figure 8 shows schematically how the patch panel 12, the front protective cover 16 and the 
retention plate 18 can be moved. 

The third embodiment of the present invention (shown in Figure 9) is a further patch panel 
19 mounted within a fibre optic management box 20. As with the embodiment shown in 
Figures 2 and 3 the patch panel 19 has a series of elongate aperture support members 21 
extending in stepped relation to one another. Each support member 21 has a row of 
connectors 22 mounted in a single aperture therein. The connectors 22 are each held in a 
respective mount 31 having two opposite resilient arms 23 which act as spring clips to hold 
the mount 3 1 in the aperture. The mounts 31 are all spaced apart on the support members 2 1 . 
They are each held in place in this spaced arrangement by small projecting lugs 25 which 
project into the aperture parallel to the plane of the support member 21 in pairs on either side 
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of the aperture. Manipulation of the resilient arms 23 allows a connector 22 to be released 
from its retained position and moved along the aperture within the support member 21. 
Appropriate movement of the relevant adjacent connectors 22 within the support member 21 
allows the space either side of any particular connector 22 to be increased. 

In Figure 10 is shown in detail one support member 21 from the array of such members 
shown in Figure 9. The support member 21 is provided with means for retaining a connector 
mount 31 which means, as described above, take the form of projecting lugs 25 which 
extend within the plane of the support member inwardly into the aperture 26. The support 
member 21 is provided with a series of these projecting lugs 25 on either side of the aperture 
26. Each series is spaced so that a pair of lugs 25 are in opposing positions and are able to 
firmly retain a connector mounted between them. The opposing pairs of lugs 25 in effect 
form a series of bays along the support member 24 for receiving connector mounts 31. 

An alternative means of retaining connectors into position is shown in Figure 11. In this 
embodiment the support member 27 is provided with a series of opposing indentations 28. 
In the further embodiment shown in Figure 12 the opposing indentations 29 are provided 
with a recess 30 which assists in retaining the connectors. 

A fourth embodiment of the invention is shown in Figures 13 to 17. The patch panel 32 of 
the fourth embodiment has a main body 33 from which a series of racks or support members 
34 extend. Each support member 34 is provided with a series of substantially orthogonally 
opposed pairs of faces 35, the pairs extending in stepped relation to one another. Provided 
in alternative faces 35 are open-sided apertures 36 in each of which a connector 37 can be 
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individually mounted along the lines described above. The pairs of faces 35 extend 
substantially perpendicularly from a tray or base plate 38 with which each support member 
34 is provided. Each support member 34 is pivotably mounted to the main body 33 via a 
mounting flange 39 attached to an end face 35 on each support member 34. The flanges 39 
are each independently swingable about a pivot pin 40 mounted on the main body 33. 

In use the patch panel 32 can be placed into a closed, compact position (as shown in Figure 
13) in which the series of support members 34 extend in parallel one on top the other and 
with a connector 37 mounted in each of the apertures 36 a dense array of rows and columns 
of connectors is formed. To obtain access to individual connectors the uppermost of the 
support members 34 is pivoted to a more open, access position (as shown in Figure 14). 
Connectors 37 can be easily slid through the open side of the apertures 36 for removal. 
Further access is obtained by swinging out more of the support members (see Figures 16 and 
17) as required. 

It is clear that this fourth embodiment allows not only dense, compact packing of connectors 
but easy access to individual connectors as and when required. 
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1. A patch panel for supporting a plurality of fibre optic connectors, in which patch 
panel the connectors are movable from a first position in which the connectors are 
compactly arranged to a second more spaced apart position in which access to the 
connectors is facilitated. 

2. A patch panel according to Claim 1, wherein groups of connectors or individual 
connectors are movable with respect to at least a part of the patch panel from the first to the 
second position. 

3. A patch panel according to Claim 1 or Claim 2, wherein groups of connectors or 
individual connectors are slidingly mounted in the patch panel for movement from the first 
to the second position. 

4. A patch panel according to Claim 3, wherein each connector is independently 
slidably mounted with respect to the patch panel for movement from the first to the second 
position. 

5. A patch panel according to any preceding claim, in which the connectors are 
mounted within one or more support member. 

6. A patch panel according to Claim 5, wherein the connectors are slidably mounted 
within the support member. 
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7. A patch panel according to Claim 5 or 6, wherein the or each support member is 
provided with an aperture for mounting more than one connector. 

8. A patch panel according to Claim 7, wherein the connectors are slidable within the 
aperture of the support member and space is provided within that aperture to accommodate 
such movement of the connectors. 

9. A patch panel according to Claim 5, wherein the or each support member is movably 
mounted with respect to the patch panel. 

1 0. A patch panel according to Claim 9, wherein the or each support member is pivotally 
mounted on the patch panel. 

11. A patch panel according to any preceding claim, wherein means are provided for 
retaining the connectors in either or both the first or second position. 

12. A fibre optic management system incorporating a patch panel according to any one 
of Claims 1 to 11. 

13. A fibre optic management system according to Claim 12, wherein the patch panel is 
slidably mounted with respect to the other components of the system. 
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14, A patch panel substantially as hereinbefore described with reference to, and as 
illustrated in, Figures 2 and 3; Figures 4 to 8; Figure 9; Figure 10; Figure 11; Figure 12 or 
Figures 13 to 17 of the accompanying drawings. 

15. A fibre optic management system incorporating a patch panel substantially as 
hereinbefore described with reference to, and as illustrated in, Figures 2 and 3; Figures 4 to 
8; Figure 9; Figure 10; Figure 11; Figure 12 or Figures 13 to 17 of the accompanying 
drawings. 
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